Abstract. Sliding layer is an important component of cross-tensioned prestressed concrete pavement, friction coefficient of slab bottom is decreased by setting sliding layer, so as to reduce the frictional stress at the bottom of the plate and increase the length of the plate. In order to analyze the effect of "sand + polyethylene film" type sliding layer on friction coefficient, and also recommend the optimal sliding layer parameters, The effect of fineness modulus of sand, thickness of sliding layer and specification of polyethylene film on sliding friction coefficient was discussed through orthogonal test. At the same time, The significance level of sliding layer parameters was assessed on the basis of range analysis. The laboratory test results show that the sliding effect of medium sand is better than that of fine sand and coarse sand, and, the friction coefficient reaches the minimum value with sand layer thickness of 10mm, polyethylene film thickness of 30 m µ , The significance level of sliding layer parameters ranks as follows: fineness modulus of sand > sand thickness > polyethylene film specification, the test results can be provided for calculating reference for friction stress of the cross-tensioned prestressed concrete pavement..
Introduction
The friction exists between concrete pavement and the base, friction coefficient of concrete slab determines the value of friction, friction stress is a major factor in the design of long prestressed concrete pavement [1] . By laying the sliding layer to reduce friction stress, a lot of work has been done abroad in this area, but the value of the friction coefficient has not been determined by the test [2] .
With the exclusion of transverse expansion or contraction joints of Portland Concrete Pavement, Cross-tensioned prestressed concrete pavement has more advantages including better riding quality, higher bearing capacity, longer service life and less maintenance work [3] . The testing roads were constructed in many provinces and cities in China and the effect was good actually. In order to reduce the loss of prestress and friction stress, the laying of the sliding layer is essential [4] . The construction of "sand layer + polyethylene film" type sliding layer is simple and convenient in actual engineering, the effect is good and it is widely used. The laboratory test with different parameters was carried out, so as to recommend the optimal sliding layer parameters.
Experimental Design
The old cement concrete pavement is as the base, the sand layer is laid on the base, and the polyethylene film is laid on it. Concrete slab is 1500mm×500mm×200mm. The effect of the sliding layer on the friction coefficient is mainly in the parameters of fineness modulus of sand, the thickness of the sliding layer and the specifications of the polyethylene film. 3 factors and 3 horizontal orthogonal experiments are used to design the test scheme in the paper, The factors and levels of the orthogonal experiment are shown in Table 1 . Three kinds of different fineness modulus of the sand were selected, respectively: 3.1, 2.6, 1.8. The thickness of sand should be three times of the sand particles diameter, combined with the construction feasibility, that the thickness is too thick or thin can not reach the effect of sliding, and considering the application of engineering, 5mm,10mm and 15mm were selected as the sliding layer thickness.
Specification of polyethylene film of 0.6 m µ , 30 m µ and 40 m µ were selected as the test parameters. Physical and mechanical properties of polyethylene film are shown in Table 2 . 
Test Method for Friction Coefficient of Sliding Layer Test Principle
The friction of sliding layer and cross-tensioned prestressed concrete slab is consistent with Amonton's law [5] , the friction coefficient can be calculated by formula (1)
F fW = (1) F is the static friction force, f is the static friction coefficient and W is the vertical load. Based on this mechanism, the maximum static friction force is the maximum horizontal traction force, dynamic friction coefficient can be calculated by sliding force at a uniform speed.
Sliding Layer Friction Coefficient Tester
The sliding layer friction coefficient tester can accurately provide the uniform horizontal linear traction force, and the friction coefficient can be calculated by measuring the sliding friction force. The overall diagram and schematic diagram of the sliding layer friction coefficient tester are illustrated in Figures 1 and 2 .
The characteristics of the sliding layer friction tester are as follows [6] :
(1) the test operation is simple and easy to adjust the walking speed.
(2) the data can be stored and exported in the computer for later processing. The research shows that the test speed has great influence on the sliding layer friction coefficient. In order to evaluate the friction coefficient of sliding layers with different parameters, the minimum test speed of the test instrument is 1mm/min, which is adopted. 
Laboratory Test Results and Analysis

Test Result
According to the influence factors and levels of the selected sliding layer, orthogonal test was used to determine the best sliding layer parameters. The test results are shown in Table 3 . Figure 3 shows that for the sliding layer composed of fine sand, the dynamic friction coefficient increases with the increase of sand thickness. For the sliding layer composed of medium and coarse sand, the dynamic friction coefficient decreases first and then increases with the increase of sand thickness. The dynamic friction coefficient of sliding layer with the thickness of medium sand of 10mm is minimum value, which is the best structure parameter of sliding layer. This is in line with the theoretical analysis of the minimum friction coefficient of the sliding layer when the thickness of the sliding layer is about three times the particle size of the sand [7] . Figure 4 shows that for the sliding layer with a thickness of 10mm, the fineness modulus of the medium sand is 2.6, and the friction coefficient is the minimum value. For the sliding layer with thickness 5mm and 15mm, and the fineness modulus of the sand is 3.1. So the thickness of 10mm, the fineness modulus of 2.6 of the sand is the best structural parameters. Figure 5 shows that for the sliding layer composed of medium sand with thickness of 10mm and fineness modulus of 2.6, the friction coefficient decreases first with the increase of polyethylene film thickness, and then increases after a certain peak value. When the size of the plastic film is 30 m µ , friction coefficient is the smallest.
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Analysis of Significant Difference in Influence of Sliding Layer Parameters
Based on the orthogonal test results, the extreme difference of sliding friction coefficient can be obtained, as shown in Table 4 . Table 4 shows that each factor has a significant influence on the friction coefficient of the sliding layer. The order is: fineness modulus > sand thickness > polyethylene film specification.
Summary
(1)The optimum combination of sliding layer structure is that the medium sand layer of 10mm thickness, and the 30 m µ specification polyethylene film is laid on it. (2)The test results show that the friction coefficient is about 0.4~0.5, which provides a reference for the design of the pavement.
